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Abstract 

If a 5’,8”, 115 lbs woman, a 5’,6”, 135 lbs woman and a 5’,9”, 125 lbs woman all claim to wear a size 8 
([TC]2, 2004) then what are the measurements of the garment they purchase? 
 

In the ancient regime measurements, all things differed from one place to another. Besides the livre 
poids-de-marc, that was the most consistent in time, the toise (linear measurement) Toise de France, 
Toise de Chalet, Toise du Perou or de l’Academie varied over time. Moreover each King, Duke and 
Mont Seigneur, had their own measurements for an aune, a pied (foot) and a pouce (thumb). Everyone 
used what was most appropriate according to the circumstances and their need. This lasted until the 
end of the Eighteen Century when Louis XVI convened les Etats Generaux. One of the critical issues 
written by French citizens in the Cahier de doleances was uniformity of weight and measures. 
 

« Qu’il n’y ait plus sur le territoire deux poids et deux mesures. » … « Variété de mesures et 
leurs dénominations bizarre jettent nécessairement de la confusion dans nos idées, de 
l’embarras dans le commerce. » […]… différence des choses sous l’uniformité des noms. » 
« La différence des poids et des mesures est cause qu’on nous dupe » (Guedj, 2000).  

 

People were convinced the suppression of diversity in measures would facilitate commerce between 
buyers and sellers. The Academie des sciences made ‘table raze’ and decided that measurement 
uniformity would be based on something that was not arbitrary, thus ephemera. From that day, 
measurements were based on something universal, invariable and eternal : the meridian, measured by 
triangulation which served as the basis for what is today known as the meter. 
 

This unit of measurement was extraordinary for linear measurements. It helped commercialization by 
ensuring that each piece of land be, from thereon, calculated in the same units.  
 

But how can this measure apply to a three dimensional human body? How do these measures 
translate to produce garment matching these measurements? More importantly how can these 
measurements be conveyed in size labels?  
 

A number of our previous papers present an overview of research conducted on women’s body 
measurements, using data extracted from the latest national survey in the U.S.A., performed using a 
3D body scanner. We demonstrated that the body scanning technology was accurate (if imprecise for 
a few specific parts of the body) and that women may be classified according to their body shape and 
size measurements. We further showed that even when classified, it is almost impossible to arrive at a 
manageable number of sizes when taking into consideration the whole spectrum of measurements and 
shapes. 
 

These observations led us to conclude that manufacturers and retailers should stop using standard 
“numbered size labels” or “small, medium, large”, and worst, use vanity sizing. We further believe 
apparel manufacturers and retailers should work with technology such as 3D body scanners. They 
could then either (1) use 3D body data measurements along with other technologies, software, or 
solutions to cut and sew garments specifically matching individuals’ data (mass customization) or (2) 
use an individual’s measurements to identify the standard sized garment that would suit them best. 3D 
body scanners (at least the one from [TC]2) are accurate, and, nowadays, relatively accessible. 
Contrary to the  existing labeling system which uses standardized sizes, the 3D body scanner 
enables the seller to direct consumers toward garments that should fit their silhouette and size. Used in 
combination with visualization and communication technologies it could even allow for the socialization 
component so important in the shopping experience. Mass customization would reduce returns and 
waste of time as well as increase consumer satisfaction. Some of our previous research has 
demonstrated that being scanned and experiencing virtual visualization are part of a shopping 
experience that consumers are ready to experiment.  
 

Yet even if we now have the most reliable measuring tools, communicating sizing information still 
needs to be improved. Manufacturers, retailers, consumers and academics must sit together and 
agree on a new size label. 
 
* Dr. Marie-Eve Faust ; faustm@philau.edu
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Introduction 

This paper investigates if there is an added value, in 2010, of using technology such as 3D body 
scanner. More specifically it examines if it may enhance the shopping experience from a consumer 
perspective as well as reduce returns for retailers.  
 
The literature presents some of the variables influencing consumers in their purchasing process either 
when purchasing garments in stores or through distance shopping.  
 
It is followed by an extract of paper from the previous decade presenting the vision of the world of the 
apparel industry in the future, i.e. 2010 with the emerging technologies such as: 3D body scanner, 
Computer Aided Design (CAD). This paper did not discuss the arrival of mobiles phones or portable 
cellular telephones as well as the Smart Dressing Mirror (SDM) coupled to the apparel retailing 
merchandising business practices, nevertheless it presents many of these aspects. 
 
We then present our results about the pros and cons of linking and promoting these technologies in the 
apparel industry: advantages of visualization for apparel designers, rewards of virtual 3D prototyping 
for merchandisers, and lastly the benefit for the consumer of being able to visualize the garments on 
either a virtual mannequin or on his/her own avatar (i.e. retailing fashion in virtual reality). 
 
This paper appraises Generation Y’s perceptions on this forthcoming specific advancement. Our 
results show that our subjects view 3D body scanning technology positively and that it could be an 
efficient tool, both from a consumer’s and from a seller’s point of view. 
 
From the Artisan and Haute-Couture to Ready-to-Wear and Mass Customization 

The process of obtaining a garment has evolved over time. Up to the early 1800, garments were cut 
and made-to-measure. The fitting and final touches were conducted before and during the production 
of the garment, thereby ensuring a proper fit (Boucher, 1996). The same was also true of what is now 
generally known as haute couture (Beaudot, 1999). These approaches, although costly, offer 
interaction between people and guarantee, to a limit, a well fitting product (Benetti and Guillaume, 
1992).  
 
The ready-to-wear, with its standardized sizes appeared during the last century (Burns and Bryant, 
2002). It corresponded to the industrial revolution, the arrival of machineries such as sewing machines 
as well as with a trend in women’s fashion toward less body hugging garments. Finally, the arrival of 
mass customization which could be perceived as a mix of ready-to-wear and customized apparel 
became a new way of thinking in the apparel industry. Nowadays, for what is left of handmade and 
haute couture, ready-to-wear and mass-customization survive in harmony with ready-to-wear 
occupying the largest share of the market.  
 
Criteria considered by consumers while making ready-to-wear purchase decision 

According to Eckman, Damhorst and Kadolph (1990), who investigated the criteria women use when 
evaluating ready-to-wear during in-store purchase decision, found that most were related to aesthetics. 
Aesthetics such as color/pattern, styling and fabric were ‘the’ variables. As for the trial process, fit, 
styling and appearance on the body were the most important criteria when deciding on adoption or 
rejection of a garment. According to these authors, since the adoption or the rejection of a garment is 
done at the fitting room, sales personel require training to help consumers before and at the fitting 
room in a positive manner, reinforcing aesthetic criteria. For Kwon, Paek and Arzeni (1991), these 
criteria are so important that they impact on whether consumers will be disposed to distance shopping 
or on contrary, they will limit themselves to shop only in situ. Their results showed that the major 
reason why people hesitate to shop by catalog (distance shopping) is because they cannot be sure of 
the quality and cannot touch and examine the products. In addition to their inability to get a closer look 
at the garment, they cannot try the garment on before purchasing it. They also revealed that their 
results show that the most important reason for shopping from a catalog (distance shopping), for those 
who do it, is to save time and is more convenient.  
 
Catalog shopping may be convenient but results from Shim and Bickle (1993), who investigated older 
females catalog shoppers, showed that 64% of their respondents indicated they returned at least one 
item they bought during the last twelve months. Not only did consumers state that sizing and fit were 
the most significant concern but it was the major reason for returning merchandise. When it comes to 
younger females it seems that peers are the important socialization agents (Simpson and Duglas, 
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1998); this younger generation’s purchase decision is directly influenced by their peers whether when 
shopping by catalog (distance shopping) or in situ. Kim and Lee (2000), who investigated professional 
segmentation and their catalog behavior, stated that retailers must remember that convenience is the 
word. Retailers must gear toward convenience of catalog shopping such as promoting fast delivery, 
1-800 numbers, merchandise index, accepting all major credit cards, … They reinforce the fact that 
retailers must provide attractive illustrations and emphasize their wide assortment of styles, sizes and 
colors…  
 
Many other studies were published since then (Lee and Johnson, 2002; Park and Stoel, 2002; Siddiqui, 
O’Malley, McColl and Birtwistle, 2003; Azuna and Fernie, 2003; Goldsmith and Flynn, 2004, Spence, 
Robb, Timmins and Chantler, 2004, …) and authors continue to investigate these variables. Not only 
do re-emphasize that these variables play an important role in the shopping process but they argue 
that they are also playing a major role in the globalized world of the Internet. Socializing, for the 
younger generation, leads to the creation of virtual worldwide networks. 
 
Variables enhancing the shopping experience: Aesthetics, Fit and Socialization.  

Selection of garments, of all time, has been influenced by aesthetics, fit and socialization. 
 
Aesthetics: Humans wear garments to protect themselves, to cover their nudity and to ornate 
themselves. (Leroi-Gourham, 1973; Sommier, 2000). They are fashionable in the sense that fashion is 
the prevalent conduct or dress to reflect the style or trends adopted at a given point in time. The 
choices relative to fashion can make a statement relating social, political or economic concerns, 
psychographic as well as demographic characteristics of the individual. Garments are therefore used 
to position oneself within a social group (Barthe, 1975; Beaudrillard, 1984; Yonnet, 1985). 
 
Fit: Reasons for fit issues are multiple. All manufacturers do not use the national standards. Many 
prefer to use their own. According to Orzechowski and Forney (1998) manufacturers have many 
potential sources of body dimensions available: One could be the professional fit models. Another are 
the statistics provided by their government or standard industry dress forms. It could also come from 
databases compiled by private or non-profit organizations or from databases from other industry such 
as the automobile. It often reflects company’s target consumers or their competitors’ garments. 
Manufacturers often design their clothes for one specific shape or model size that may be different 
from the one used by other manufacturers because their target differs in age or origin (Beazley, 1997). 
Lastly even if most of them use the same three key point measurements, bust, waist and hips, 
reliability of manual measurements of the human body is arguable because two persons may not 
measure at the exact same point. All of the above makes it complex for retailers and creates a real 
chaotic situation for consumers 
 
Socialization: For some people, the buying process is perceived as a pleasurable experience. For 
some others, it is a mere necessity (De Fondaumiere and Morath, 2000; Kind and Hathcote, 2000). 
Forsythe and Bailey (1996) along with Tauber (1972) go even further and state that shopping may be 
‘a social act’ and an opportunity to interact. For some people, the shopping process itself provides the 
opportunity to interact since people can get advice and exchange ideas before buying the garments 
(Hart and Belinda, 2001; Simpson and Douglas, 1998). In the store context this advice is often 
provided by the sales person (Otieno, 2000). It may also come from friends or relatives accompanying 
the shopper as long as this one is allowed to get to the fitting room area. Not too long ago, when it 
came to distance shopping (catalog and Internet), the almost non-existence of the pre-buying advice 
was substituted by an open return policy from the retailer enabling the buyer to acquire this advice, 
most of the time when the garment arrived at home. Today with all the existing communication devices, 
people seem to take advantage of virtual reality to seek advice.       
 
The year is 2010 

More than a decade ago we could read:  
 
“The year is 2010. You want a new suit. You turn on the TV (Digital and Internet enabled) and ‘dial’ into 
you favourite tailor. Scanning his latest styles you find the type of garment in which you are interested, 
but it is not exactly right. You interact with it – narrowing the lapel, changing the pocket types, adding 
turn-ups, widening the legs.  
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You view it in different colors and you ‘try it on’, superposing it onto your 3D exact scale and colour 
virtual image (download from your personal Internet file). It’s a bit dark for your colouring, so you select 
a different color . You order it. Your exact order requirements – styling, fabric, individual measurements 
(from your Internet file) – are received on-line by your tailor, fabric automatically allocated, patterns 
automatically adapted to your size, marker produced and then cut, all without human intervention. 
Within a week you received your personalized, made-to-measure suit in the post…. 
 

Imagine going into a discreet private booth, standing for few seconds whilst light is shone onto you, 
coming out and being provided with a 3D full colour actual image of yourself complete with a full set of 
body measurements. The image is not a flat photograph; it is an electronic file whereby your exact 
body image can be viewed, in three dimensions, from any angle. … 
 

But so what? …Why do we need it?  … Is it just a glorified electronic tape measure, or will its use lead 
to new era within the industry?” (Tait, ) 
 

At that time, according to Gray, there were only five companies in the world producing these types of 
scanners. Of those two – Hamamatsu (Japan) and Tecmath (Germany)-- used laser technology, which 
although perfectly safe, tends to raise unfounded fears with potential users. Telmat (France) uses 
photographic imagery front and back, which can create some inaccuracies. [TC]2 (America) the 
newest at the time and Wicks and Wilcox (UK) used white lights. In total, as mentioned by Gray to Tait 
during the interview, there were probably less than two dozen body scanners in use anywhere in the 
world, including those within research and education  
 

The article stated that it was still impossible to say what the market share for made-to-order would be. 
Market research of that time showed that the general population would be willing to pay for a significant 
increase in value. What was understood of these terms still remains ambiguous but for Gray the high 
cost of producing and distributing the catalogues, their inflexibility once produced, and their associated 
30 to 40% returns levels – over half being associated with wrong size ordering- indicates that, although 
very popular, there must be a better method for selling: the use of such technology, may be the way to 
do it.  
 
Results 

In our previous research we sought to validate the existce of the three variables: aesthetics, fit 
satisfaction/adjustment and socialization. We conducted different researches both in-store and with a 
catalog retailer. 
 
In Store 
In store we observed women in the fitting room area. With the exception of high end stores, who had 
invested and tried new technology, fitting rooms have only very slightly evolved over the last decades: 
a narrow area with the sole help of a mirror (when there is one in the fitting room) with, possibly, friends, 
relatives or a salesperson at the ready to give their appreciation of the garment tried.  
 
In order to be able to capture consumers’ natural behaviors we negotiated with the store managers to 
conduct observation surveys at the entrance of the fitting room area. Therefore the research was 
conducted based on the simple observation of women walking in and getting out of the fitting rooms.  

 
Aesthetics 
Since we needed to rely only on observations, as for as “how do women evaluate the aesthetics of a 
garment?” we equated aesthetics with the color choice. Our rationale was that a woman trying on the 
same exact garment with the same size in two different colors was necessarily trying to determine 
which one was best suited her image, i.e. her style and personality.  
 
Fit 
The fit was an easier concept to evaluate. Our rationale was that any woman walking in the fitting room 
with the exact two same garments, same color, in two different sizes obviously did not know which size 
corresponded to her body shape and size or again, did not know how to interpret the size label. 
 
Socialization 
Lastly to evaluate the socialization aspect, our rationale was that whoever was seeking advice/opinion 
from someone else (friend, relative or salesperson) was taking advantage of the situation to socialize 
by the same occasion.    
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During our observations we found that: 17% of our sample size tried the same garment in different 
colors. One need to remember that these observations were done after the pre-selection made on the 
rack/shelve; 52% of the women brought the same garment in at least two different sizes to the fitting 
room which validate the low level of reliance of the size labeling system; 38% of the women coming to 
the fitting room were accompanied by relatives, spouse or friends which validate the social aspect. 
 
Distance shopping 
In order to do our observations for the distance shopping we were given access, by a large distance 
retailer, to merchandise orders and returns for a three months period. During that period, more than 
700 garments were ordered whereas more than 325 were returned. A ratio exceeding any number 
found in the literature. It exceeds the usual 30% or the 40% generally mentioned for catalog sales. 
Since we had the details of each voucher we were able to identify the reason for each return. We found 
that 23% of the returns was based on what we call aesthetic and more than 60% of the returns was 
directly linked with sizes (too big, too small, ordered the wrong size, received the wrong size). 
 
When were told that each return costs approximately ten dollars and that in order to be profitable 
returns should be around 30%. It became obvious that one need to investigate the use of technologies 
such as 3D body scanner to improve this situation. We were convinced it could help retailers. Our next 
step was to investigate consumers’ thoughts. Not only did we want to know their opinion about such 
technologies but we invited them to be scanned and then to give us their opinion about the implications 
of this technology on  aesthetic, the fit and the social aspects.  
 
The year was almost 2010  

As we approached the year 2010, 3D body scanners growth was almost exponential. Many studies 
looked at the consumers’ reaction to 3D body scanning especially for size and fit; yet few were 
combining 3D body scanning with styling and socialization. Burns and Bryant (2002), McKinnon and 
Istook (2002), Kontz and Gibson (2000) discussed the idea of virtually trying a garment which could 
eventually be leading to the creation of a virtual community (Kim and Jin, 2006), while Ashdown and 
Loker reminded us that the virtual environment was still under development. Moreover, most of these 
studies were done in western society.  
 
A questionnaire was therefore developed to determine if the whole idea would be of interest for a 
young Asia market. A questionnaire was designed based on the literature. A total of 26 questions were 
divided into sections related to aesthetics, fit and socialization. Over a three months period, more than 
sixty young Asian women were scanned and asked to complete the questionnaire. Data analysis was 
done using statistical tools such as Excel and SPSS. 
 
As stated in our literature, clothing serves different purposes; it fulfills a basic need but also serves to 
reflect one’s personality. More than half of our sample agreed that clothing can help build their 
self-esteem. This validated Leroi-Gourhand that people not only use clothes to protect themselves and 
to cover their nudity but to ornate themselves (aesthetics). 
 
Again, as stated in the literature, western women who are satisfied with their whole body or part of their 
body seem to be more satisfied with garment fit and vice et versa. Our results show that more than 
50% of our participants expressed dissatisfaction on the majority of their body parts (14/19) and these 
same respondents were generally more dissatisfied with garment fit. 
 
After being scanned we investigated if these young women would prefer to shop with a “smart card” 
(their avatar), almost as defined in what we could say was fiction only a decade ago, containing their 
body measurements and shape, virtually try on garments in a virtual world. Out of our sample, the 
majority, 93.5% try garments on before purchasing. The three main reasons stated are: they are 
concerned with garment fit (82%); they want to buy the right size (63%), and they wish to see how they 
look (44%). This shows that these young women are concerned with the fit and the look. Over 90% of 
participants stated they would like to use a smart card as described before to enhance their shopping 
experience in situ or when searching the Web, although surprisingly, only 18% mentioned they would 
use it to show their friends and relatives.  
 
We believe it is only a question of time (maybe during the year 2010) that people would take 
advantage of the communication devices for seeking for advice and socializing during their shopping in 
their virtual reality.       
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One thing sure this year body scanners are definitely doing their entrance in the retail industry, they are 
in private retailers and in malls.  
 
Conclusion 

The advent of technologies such as 3D body scanning, avatar creation, and virtual try on the apparel 
industry had the tools to improve two of the main criteria in the purchase of a garment: aesthetics and 
fit. With the arrival of social network and rapid communication between individuals, such as Facebook 
or Twitter, it now has the tools to improve the third one: socialization. 
 
One of the main drawbacks of distance selling can therefore be greatly reduced thereby improving 
both consumer satisfaction and retailer efficiency and profitability. 
 
More research obviously needs to be conducted on the consumers’ willingness to use such 
technologies (such as security issues) but at least it now looks like they may be able, in the near future, 
to fulfill all three criteria in the selection of a garment without having to endure hours and hours of 
shopping in crowded and often not very pleasant environments. 
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